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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light source and its 
manufacturing method which improves luminous efficiency to 
increase the optical power and prolong the life and raises the 
mechanical strength. 

SOLUTION: The light source 1 comprises a board 3 having a 
thermal conductivity, an insulation member 4 bonded to one surface 
of the board 3, through- holes 6 passing through parts of the 
insulation member 4 facing the board 3. LED chips 2 mounted on 
exposed portions of the board 3 through the through- holes 6. 
expansions 4a inwardly projecting from the opening edges of the 
through-holes 6 at the board 3, a wiring pattern 8 provided on the 
insulation member 4 which electrically insulates the pattern 8 from 
the board 3, bonding wires 9 which electrically connect extending 
portions of the pattern 8 onto the expansions 4a to electrodes of 
the LED chips 2, and a translucent seal resin 10 filled in the 
through-holes 6 to seal the whole of the LEDs 2 and the bonding 
wires 9. 
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oift^'&^i^rTLEDf-^yT^&iHfiLTl^^O-C. 
(03tSSiggo J: 5 (w«feii^gi5«i:i«lB'J*DX4:te LT L E D 

^y^<D'mm^itL^ir^^'t^m^\^);t^x. t^iji^m^ 

^LTLED^s/7'4r^3$Lt;:< < ?i5<04:l«±-C# . 
$?>(wLEDf"5/>^^SS^w^S$'&tXV^^^7:)T^ LE 

fd L E D 5=* ^/ i: Stg(75iBi^«{i i: ^&Jgj»t- <t "9 
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10 0 4 1] m^m2 6(ommxn. ^^tm^^^m 

mm(0^m::M\^ ^"^K^fSkf^^ $ -fr T L E D iy y 4: 

mmxi:mLXLEDi'y';^mmuiti:m^'r^m 
mm^m:imm^rr^^± t t l e d ^ :x >^^^g tir 

T»ttJ-rsri:*ST#. */bLED^^x>^i:iB«»S|5^4: 

XLE Di'y:/Rrj^mB(D^i^^m± L-rv>5coT% 

mm(o^mx^±'r^jt^ti\c^^x^mm^mm't^m 

10 0 4 2] 11*312 7 (^%B^T-fl. mWitmBUUt 

^SPSrffALT. LED^5/7'iSr}tejg^ffi3»(7:)?Lrtt;iSEa 
Lfc^, iE^Sll<i: LED^iy7'^Dm^l^^^Mi^^:^l' 
■Cm^WlwS^^^L. K^{m^iki:^T^m±Uni:% 
SUr. LED^5.r^RU?^JiSji(??:^fr5ritJl:-r5Cir 

ttfc0^e)^ttl1-5StS (waited LE 0^5/ :7^^Mg L 

T^MLXLEDi'y':f<omm^mm^'r^Wr^\Zit 
-<T. *OXtffi^<g:ilgT-#. ^oLEDf":y:7"<7)^3^gp 
^4Jw^NiJt*f;ii5^^LTLEDf^5/7'&*3Sbl;i< <fj: 

^(D^&5±x^. ^b\^LED^y':/^mm&m\^mm 

LT^^'5(DT. LED^i^rt^^jjft^rStESrt^M.Tj&tti 
•ti>:itf)*^x^. ^tz^±m\Z.X<>XLED^yZfR 

<50T\ mm\^mmx^mLx^'^u^^^-r^m't\:^ 

10 0 4 3] 



(8) 1#gB2 0 0 2-94 1 2 2 

I 0 0 4 4 1 mm^m 1 ) 1 S:® 1 

(a) (b) $r#fi8LTlfe0J-r'5« 

-co J: p /c^^li^^ilsf;?)^ b ^if ^ ;6*^*^ 2 mm (om^WA 
4i:^IAt)^i:>iirT«^$ix5o 
[0 0 4 5] *feli§i5tt4{;i:^o*t^SI£3 chR^IRDc^ffil- 

a6^T\ Sffi3^*ff^1-5jteii^Si5«4(75gl5&lC«$iJ 
«-4«rSaUTK*t6>ixfc7L^5.|g^^n.. ^?t5(7)jESP 
i;itlrtffl!ll::?Stti-rS5ifflSI54 a;5^£tK3 <t-ft:l-?l^^^ 

nxi^^So ■^tr/Ka7L6/{)>^>EtB-r6£tS3(7^«istt 

So itei:Sl5t^4lwio*t6S«3irS*t«coffil:: 
It^ 2<@OLED^iy7'2(?D^^Sl5&*ii5l^-iI^± 

^m<o^mu^mj&\^x^^ . LED^y'f2<DnM 
^^\.x%^m\'cmm^^x\^^^o ^^x\ ^pt^<ti, 

^if^^y^f 4y^\.'^'^\^^X.b\^fSir>X\^^^, -^fc. LE 

^->'8(DmttimmcM^\^^j^<:>x\^^^(Dx\ 

[0 04 6 \^(0'^. X'K 5 Ol^gpiCjg^tt 5:^1-6 2 
m 1 O^^Ai-^r a:l;iJ:or. LED5"y7"2t^' 

4 (D±® ^ T-^Afn.rf a < . #r±1Sre 1 0 (D^X^^ 

mz-^m^nx^r^. %'Kb^\m^htix^^^<ox\ 

1 0(7:)g®T^4"rsiJ^;^(2:J:-QX^":^'r^ y^v-(^ 

50 9f)m^t^S.n^<f^^\ 
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[0 0 4 7] fSl, LED^y7'2 ,t UTfl> f'yT'i® 
II 2 O ^ tlfc G a N L E D ^ y 
tTSt?«LTl/^5;55. Al I nG a P^LED^^'T'O 

5 tlfi J: 5 ^.^ L E D T'^ffl V 

[0 0481 b ic. :if^'mm<D%mmM. i lo 

^ ^^yy"^ y^^-:^ h 7 ^^^^ LTSffi 3 9 . £ 
tS 3 SIS Lfc L E D ^ 5/ 2 (7)^«iHa^d^(cStg 3 

LEDi'yy2f)'^ eStS 3 (DMmt X*(DmW.m*'m 9 0 
^/WTfct). mififet4:*^45^coit;HSiiKt-^wi:;65X* 

[0 0 4 9] t^;d5o-C. tl§*<7)3feai3gSlwlt-<T. L. 
EDf^5/7*2;&^^^g|5>-(7:)ijti^.1#tt/6Sig<;^^ "9. LED 
'fy>^2(Dm^±mmUitl^f)^h. LED^^/y2 

[0 0 5 01 ^:^^. LEV^y:f2^Xxy^^-yv'^y^ 
v^^9itm±mmio\zxoxm±^tix^^. Tjfv 
t'^ yirv^^% (n^mmthn^mm i o i;: j:ot» 

:itf)>x^. mu^^j:^m^\^±^^i>:itf)*-x*^^o 

[0 0 5 1] i^. :^mtmmx*\tmm3 1 uTT/^^ts 

T(tiffe^W4±ii7'y y bm.um^^m\^^xmm^<^ 
->'Sim^i.x\^^^ftK mi^^<^->'8<oi%t>^\z. 

c^^4:LEDf^yy2(^i£^JlSffi$'^t/i]J - K:7 
^ (S^i^rT) %fflV>T. LED^jy7"2 0ga/6l4rfTo 

10 0 5 2] (^Jg^fiS 2 ) 2 4:0 2 
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[0 0 5 3] m^3\tm^mf0 3mm(DT/l^^^\^m\ 
gl5«4ffiflOSIw|l, iES;55|t,iininT*SS^5J^jO. 9 m 

[0 0 5 4]. mm^^4\z^'\'f^mm3tRm](Dm\^ 

Mi&ll6f)mf$.^tiX\^^^o rrT\ .*:il7L6 0lLSIfl 
6o HOST 5' (D&m(D\^&nm2mmX*h^. w 

m 5 * <Dmmnmm 3 b» e 1- ^tif>^ oxp^m 

T\ StE3^>5^i^1-5jtfemW4(7)^a5{il:ite^l35t^ 

MMi^x^nhtiitKfim&^ti. wms' <Dmmat 

[0 0 5 5] Ste3RUfteiijgP«-4fiS:a7L6 
2minOLED^5/7'2/J)^ ^-<-;^ h <^ J: 5 ^.^ 

LEDf-:y7'2(7:)±®lwJl^^$nfcmfiEi:(?:>rB^lix ¥i7L 
\l^(D^b'^^^WM^-h^hfl^^^y^ ^ y^V^^9^ 

[0 0 5 6] -ie^T^m^ in]9T5' (7)rtgl^{w5S7fett^^1"S 

2WLm\M&m.'^^^-^'ym^(o^ o tj:m±mm i o 

i(?Ea5;?i*^i+±j|tflii 0[iJ:or{^a$tv5o c^T\ ^± 
«Jgl 0SraA1-6^l-(l. .jf6,#aJ«4(7:)±E*T-aA 
lTi?t«g < . $*±«fll 1 0 ottAl:«:^Si:iS»J»i-S - 

5E«^i^fc^±«flil 0[cJ:oT;i^:^7'>f :/i^^!7>f -^^9 

a^xm^mmt^^T Ltz ^ . m±mm i o (ommx* 
[0 0 5 7]* fz:^mi&mm(o%mmm i x^i. led 
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(10) 

77 

[0 0 5 81 ^h\^:^%mmm(Dytm&mix\tm^3 

(D\zn\.x. wm^^\mrnbti^x\^^^(Dx\ ^mu 
[oo5 9i.^fc. ^mmmi<o^ummi tmm. l 

Mshh^o t^fc. mms' (Dmm^'r-y<mtLx\^^^ 

(DX\ LED'^-/'f2f)^hikM^tltz.%7!immb' (DM 30 

1 0 0 6 0 J immmm 3 ) >^mm(^mmmm s^ms 
(a) i:^mLxmn-r^o ^mmMmo^mmmix 
mmmm2a)mi^mi\z.i6\,'x. mmsiz.m'fit 

asi 1 (7:)±®t?S(±iSiS4 a \zmj$.^titzmM^<^-ys 

s^<Dmmtmmmm2tmmxh^<ox\ m-(Dmjs,m 

[00 6 1] mi&i^m2(D±mmsixi^. led^^ 

y'2f)^hnM^nfz^<D\^. LEV^y:/2(D±mtm 

3St^ielS4a^c^i*^tlfciE«|/^•^?- 

T% LED^y7'2/!i^?)&M^;h./i:^;()*^3SttlS|i4 a(7:)ffi 50 
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[0062] f^. 03 (b) J: 9 ?^^pSP 1 1 

t±::^--5lffl^*Tta<. ±aii:lRimi^. LED^y j 

7"2(0)t?!>5?Stiilfl5 4 a(;)«®{C55iR$nfc'9. SLS*f^ 5 
!7>f ir9/&5j;i'^glji 5J*75*^fc5fci^v ?^ 

-^ai 1 o±®^3iaia4 a \m 

^ ^ titcm^y<^ -ys(D±^t^)mm-\ztj:^x'?^j: 
ii5 $ f)\ x\t. ^-^n 1 1 (r)±mfi*^^m^ 4 a \zj^^ $ 

tlfcgE«^^°^ - 8 (7D±® J: 0 h^=^m < J: 5 ^eSS i 

[0 0 6 3] immm^) :^%m(Dmmrm4i:m4 

(a) 4:#^uTife?^-r^o :^m'mmmx\t. mmmm ; 

iSS^^O. 5min. lmmi:UT*5 
3 L E D ^ 5^ 2 (^gBgJ^^^^^iSJg^ 3 i: I^ItT* 
[0 0 6 4] LEDf'>y^2liS0^;^^i^77 7-f TSffi*^ 

e)?'.^^). mmm^mt*'fi^imm(D-h(o^m^^x^^. L 

ED^:y7^2^?§^^l 1 i:Mf^$-^. J^'&^ll/Ji^m 

8iPB^lCffl:ei-5<t5{CLX. LED^2/:/2tO®fii®S: 

iEiS/'^^->'8(c:7;c-;^<$^T>>'^^l^7t. crx. L 

E D ^ y 2 i: -yst \tKXT(DX 0 t^:^^x 

S^^L^o irtit>%s hEB^y'f2(DW&±,\^^m^^ : — 

yy2i^mf&L. vytj'-ipxim\.x^^m^<yy2 

l(Dm^\t2--'3 nmXh^. Ste3 <i: LED^y7'2 

<ommmh:i(ormxtmx\^^hfz}6m.^^i&mimti 

mmn+^M\^^tzhbs LEDf^y7"2liStK3l:if^iiS'& 
^tLT*3>}, LED^5'>^2;!i^6>StS3--0!RieS{:i» 
LXnX'^^j:^'^tnfj:hfJ^\^\ 
[0 0 6 5] * fc^ifeJi^ffi 3 Lfc7feM3SS 1 X 

fl. LED'^^y'f2(Dm&mmS' (DmQUM^l^^^ 
TV>5(^T\ LED^y>^2;!)>^^SB--^tfR)*>5*<^— 
^fi5llLED5^:yy2(7:)i;il(::J:oT^i^ti.^)o mbti^fc 

m^i'i[Hnx^A^^tiXx2 7st^^^c ^ti\zn\^Xs * ^ 
^fli?gtiX«. LEDf^5/7^2(^mfii;5SS:K3ffl(::i2e 
JtlT:l3^. LEDf^y>^2 0^3feffi;6^b<^^^J^S?? 
?ii^:7 7^TSffi^riiCT^!9l±J^i^5fc*:). LED^ 
^^2 onM^:fsy'f^ y^ZP^^9\Z^o T^JfeO- 
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(1 

J9 

(r>m±x'^i, tit. mm^Wi3(^%um9.i\^i^y 

BI(:iJ;oTttLED^s/7'2rol|lio?^4^!!i5S$t LXM 

[0 0 6 61 Xefc\ 04 (b) lt^1-<);pl::x 5?-feSi5i 
1W±B5:. 3lfflSi5 4 al;:Jl^figStv/tSEii/-«^->'8 J: 
*) t*^J3Am±:^--5?(±l$^. LEDf"s'7'2 4r^-&ia5 

OS^tcH^I^SBl iro±®. :si»±, ^-^gpi iro±® 
^-e => - r i^'f S if U T L E D ^ J/ 2 b S 

[0 0 6 71 rrf. itaB3$«i(0«itSria4 (b) c: 

[0 0 6 8] (^iSJi?il5) *%B^ro^*£?i^ffi5^El5 
ffijg^ 3 WitjUiSS 1 l^dst^-r, SIS 3 roTSI-*ift5 

Dflgf 1 2 sif^ommtmmrm 3 o^tM^e 1 i: m 
[0 0 6 9] mmi^m 3 <^^Mae 1 -ett. sffi 3 

j:oT. stS3ros;»«y<^ffii-?^^^i 
mwmx%:m-r^-^i,:itt-<xi}nxsm^i&nx'^ 

[0 0 7 0] Sfc, £:K3.i:iffe^gi5$t4 t^r^if^l^ffl 
±-fi>(OX\ M#O5t)^ffiS:1-2)0:i:JwJ:oTStg3 



<|#M2 0 0 2-9 4 1 2 2 

St^itfe^ W 4 ^JJDx. 6 w 5. 

[0 0 7 1] C: O JfeJiiSg 1 t?(l, LEDf's'7*2ro^ 
mH^^'T d^^T -f V^^-i-;^ h 7 S:^ UTStE 3 lO^-fe 
SBl imebSo 1 (OR®(w(iDfl^ 1 2*5?i^J5K 

^ixTVSiiiK Stg3H-f*:lwJgfiS;^n-ri/^5«T\ 51 
•&lf|51 llcetoofcLED5^S'7'2ro^f!ftH, 

s«3^^!|siiej3t), i^u^m^^i\,^. ttc. stss 

roifefRieRn°ptCgHtt$*fc*t«X-ffiffl$n5fc«), LED 

s/ 7" 2 o^fittsffi 3 'k'fr vxm^*^\mWk'Sis,--n 
[00 7 2] (^isji^jg 6 ) :^^m<ommmm6%:m e 
^^^iK ^^mmrm'oytm.mm.ix'it. m-^^i i^^ 

3' irfig^flsi 4 i:t?Sffi*5«fie$tl.. -<-;^:E3' 

?L6|^lc}fA^n. ^m»14<D^i&m:^hEV'^y 
•f^t^^-Hf^vf^^if^-T^ VT^m-^x^^Tf^-yY 

tt*16?^«3tl3^-efo5<D-e, lR|-<73«fig||5fllrttlRl 

[0 0 7 3] ^jEjgffi 3 ro^js^ex-tt. ^mmzm] 

Aoi^i6rci:i;:J;oXStg3lc5?-&SfBl iSrJ^^LX 
V^SroX, JniRfflASii6<'i5*s**li6JgffiX-«:. 

A-fSr tIcioX. %-^^^%^\.X\i^-!b<r>X. mA 
iOIICJ;oX?g-&«i511«r?i^B£-f5«'g-t:iJt'<X. SOX 
SffltrffiS?i-5Ci:*sx#5, 
[0 0 7 41 tfc'<-^tS3' £0»®lc, ^Ji^B/iSSl 

*Xftffli-5»^?r%;t5i:^ LED5^3'7'2 0lgfiH 

^>f^VT-<>i/'<-;^ h 7 ^:^^UXll^^e^fls:l 4te 
rCX% fie^^*:i4(4. -<-^ffi3' Sr^iii- 
SiiSai 3l^lr|^A$i^^ '<-;^tg3' OS®*XS 
UXV-SroX. LEDf'5'>'2<?)?6i8il4ISie«(4si 4Sr 
iiCXjg-^/iiM'RffiWt-gfc!). *jti^gi5D°o'-fctt:a$n 
5o Sfc. f^e^flsi 4l4'<-;«.«3' <0«ii?Ll 31^ 
(cJEASnXio*). fl!ieSfl:i4i:'<-^«3' irttffi 

1 4 ii€*3-5fci?^(i-<-;^tg 3 ' ^mrM'^t-- 
^c^^cffl^?i^2)*>e^. s*R3i::5§'&SBi 
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10 0 7 5] mmmmi) -^^wmmmrMi ^mi 

1 te)aastt4(^»Jt3tS:ii7L6Ojffl®i:<0 

16. &n\7 ^J.^n.nmWM 3 CD5fe2^^e 1 t [^<^T* 

[0 0 7 6] r::T\ w^^RnmmM^A^^mnx* 

n^m&t^-h^. «JE?i0ffi3O3t2g^«T*f^LEDf^ 
t^(Oi&B\Z^^^mMMmty^tai.X. LED^:y:/2 

[0 0 7 7] ss3icis:tt3taia5i 7^. 

U4\zmnrzmmi e t^m^m±'ri:it\zx<^x. 

7t. ^muuA{z^\nzmmi e tx\ mmstmm 
[0 0 7 8] mmmm) :^%m<Dmmrm^^m^ 

Ml^fillwiSl^T. *feli:W4(^St£3ffl<7)BlcS:S7L 40 

%^^>bt\.X^^m\mm(D{^m\^^^^0. 5 mm. 

f^. «4dejl^Ol8^»i*JEJ^ffi3tlRlfi|T*fc5K?5T\ 

[0 0 7 9] rrT\ mmtmwnpsAt^^mnx 
n^ffl-f fo ^ . wmm 3 o^Mise i x\t. led 

\t^^tfz^. LED'fy'f2t^hWi^^tl^%<^-'S^ 50 
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^^mMM\:^^<>xm^$timf)*^h^o t^fz. It^fflt 
^cif«»J;6S?g-&«S51 l<7)ifeifflffilw#«UT. LED^^/ 

7'2&^^>i<>'KT*^7:^<?:^5«t)^5o ^n^i-^u 
ti^MmKecommim^ d.f}m^^tix\f'^^fzisb. * 

^^*g^«rSiJ2 2ttCO«-4drtl;:ffl*!9. RiiasSra 

[0 0 8 0] g^irS'J2 2C0M^il-i^7/6^fo6i& 

Ste 3 t 4 i: <7)g^-&ffillfig«^J 2 2 ;dSPFJ£ 

Lx^ D . «4 d [^{zm^^tzi^mi 2 2 i)m±mmi 
o(Dmm^^±ir^m<D'^9\%:^fz'rrzisb. m±mmi 
o(Dmm^^±x^^o 

[0 0 8 1] mmmm 9 ) :^wM(Dmm^m Q^ms 
u^mi\^^^^x. m^3(DuntLxm±\tS(D^b 
%:m^Lx\^^ho -^tz. mB^<^-'ys\mm5' 

imm^(0^i:M^LX^*) . LED^ 5/7^2 Sr. 

^11 t^m^4 a \zmf$.^thfz&^^<^ - B t\zm 

^->B tm»^'^^Xb\^i'Xy^~:^^^>'Mm\^ 

TV^5c. i^. LED5":y7^2(0^^^j^jeJl^il^*Ji^^ 

[0 0 8 2] T^^ffijig^co^ji^s 1 T*(i. mMmm4 
tmm. L ED^y:/ 2 (Dmmf)*'m^ 3 im^mm^tix 
LED^y':^2(Dm^m^h(Dm^nmm^^^y 

te3Tta9gtfcJ:5fw. LEDf"y7'2;«i^?3»S4-Sixfc 

\tfj:<. ^t/t^m^\^±^^^^ tf)'^X^ 

tmmmm<ot&mRti:mm'r^::t\zx^x. le 
D^y:f2\z'ii&mrrh:itf)*-x^. m^s^i^m^o- 
^tLxf\mi'X\^^^fzisb. Dams' p^--Mf*i-5gai^ 

/<i5'->'8&ffilB§'(bt*^::i:;0^X-^^o SS34: 

[0 0 8 3] fjiUfs^ :^mn,mm(Dytm^mix^t. le 

0^5/7^2 4:>^^-;^^57y|li^tT^^5;6K LED^ 
:y7^2^7a:-;^Ty7"T*i5^><^yT^y^*|gL. 7}f 
yr ^ y'^!^ -1' LT L E D y 2 <^mS i 6Bi^ 

- y 8 SLt>a*s 3 1 iim^mzmm-ri xb\^\^x 
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[0 0 84] (mmi&mio) :i^m(r>uMmmioi: 
(211 o«r#fi8LTiJ^e^i-6o mmMm9(Ditmmmix* 

^tifcmm(D^^m mm) 3a, 3bi:mnx^^. 

[0 0 8 51 tz^x\ mmmm9(DytmmSiixa. 
affi3<pfi•J|s^i:LT««;tt*^J|s^&ffl^^T*3!9.. mmsn 

^f^mW,VLtfj:oX\^^^(OX\ Sffi3H«ISOLED 

xmmmmti^::t\^^^i>, LED^$/7'2iiii#: 

2Sr5t^J^j^tfc^^fl. IEti)fl;EE^5§t(e</^LEDf^ 
:yr2i;i#:;>c^^mi5it;i»^i5ittiT. r (7)L E D^^^T" 2 /^i^SS 
tR1-6jSd5fo^o MIS(7)LED^^/y2l;iSE;jx5m2S* 
<@>!rOLED^5/7'2 SdmSSSO 

[0 0 8 61 -ttilcMLT. *^JS^Fl?ffi-CHStS3«:S 

v^(:i®^6^i;:ite^$tbfc1SIS:(7:)S:ffia5 3 a , 3 b 
U «-Sffia53a, 3 b{;::LED^5/7'2. 2 Ifi^S 
o||i^tTV^5<^T^ #S«gi53a. 3blC||g$tl?t 
LED^2/y2, 2S:ii:^Jg^j!SL. LED^5/7'2. 2 

(Dmm\3imtm\\-mmmmm(Dm.mR^i!\'\^xmmm 

mESr^Mf ^C^mj:^. fi^(?5LED^y7'2i;iSS 

^y':/2{z^^Lxmm^mti^:itr>fj:\^^f)^h. mmm 

mmw.ifiRf>m^(^ l e d ^ y 7^ 2 lt na xmi^ 
f)^^. mmmmm(r>mfiR\^^ox^i'r^m:h»^^ 

[00 8 7] ttz:^mmmm(Dytmmn 1 xit. mmr^ 
mAtnm. LED^y'f2(DmMtmw.^\mz.wM.^ 

ir\.X^^. hEX^fy'^2<D%%m^h(0%%\%mWSi 

.|I^E?^ffi3T•^^i§3Ufcc):5^-^ LEDf^5/y2;^i^bScM 
^tifc7fc;i^5IfflaS4 ai7)C®l-Pi^ii3i$tbfct)s SL^M$ 

*IIJSJ^IS-ettgB«ft/<^?-^^8i:Sffi3 tt^raic 

maiE tmsittijPSffloigfetR t i:^mri> r t n j: o 

T. LED^ix7^2llj5&mi-5wt;6>T-#. StS"3 



(13) il$ga2 0 0 2-9 4 1 2 2 
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'r^mm^'^^-i^^mmttb:itti^x*^ho s 
[0 0 8 8] mmrmi 1) *^p.^co^j6?i^tei i«: 

011 4r#Ba UTSil^-r 60 3 O^feJilSfi 1 "C- 

fl. iffei^lfiS*t4(cK*tfclMIglf5' f^d^^Stflgl 0 4ra 
At mm) . LED^y'f2^^^V'f^l^^V^^9 
$:^il:LTt^5;6^ *^ffi?i^^(07taiSS It'll. ^IS 

-jm\^^^xmmm}ti:n^x^^. ^±mmio(D 

oixn'(o^m^mmmztm^xh^<ox\ wi-<om 
imm\^\'m-<r)n^^\^\.x. ^otftp^^r€i&-rso 
[0 0 8 9] mmrM^(r)%m:mn\(^^b\^'^m^x. 

wix\^s ^m^Rxrmmups^^^t^^ (s^-^t) 

rt{::ffi^32i^. EEA(::J;oX$t±1tlgl 0^}f LiZitf h 

20 yy::^y7-m^\z.^^mmn±^'^^x\>^^<ox. #t 

±«SI1 0O^jB4r£iu:/Xojg<^tl;:^an::?l^*1"^- 

[0 0 9 01 fSix *IIJfi?i^ffi-c(iit±«-flg 1 oo^ffi* 

ai/>'X<7)?i^^^(cji^^LTi>5^^ a-ihissi 1 0 

$t±«sg 1 0 (omMm^^um-r^ c i: -h-^mxh 9 ^ 

-fi5:l-?iti.tt;e'^Si/^4i-^ilit±=!t^Bi o co^®?i^i^(iDi] 

[0 0 9 1] mm^M 1 2) i^w?i(Dmimi^ 1 2 * 

012 (a) (b) ^#RBL-ClftP^-r5o 1^12 (a) 

\iX%m^wi(o^^m. mi 2 (b) ii^jg^^aico^ 

40 tggfill:li3V^T. ilfe8jW4lrjg^bfclinE^5' (7)rt 

^^tufciSRM^oKStfil (Rm) 1 8?:?^^^tT^/^ 
60 Rl^lil 8«B3J»^<^->'8. 8lw3gjgEL-CJg^S 
tix^^s iEi»/>^->'8(Djgt;5:^f^^E55-r5:^f^ 

lwSt/^*i* ({?J;tlfitiS^3 0. 2inin) (D:^])yh24 

\zx<:>x 2o<Dum:.i^m^ti. ^n^'tKD^m-^m^ 

:^tirz.LED^yf2(DmMt^K^miS, isti: 

so ffei. Ri*^ 1 8 sik¥t<ommmw&% 3 i: i^it x^foso 
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[0 0 9 2] ifmimi^(D'm^^ i rii. l-ed^^ 

fi5</j^5o ^?>l-. ^jlJffi^gffit^JfeMggl'eii. BBSS 

O L E p f- 5/ 2 ^ ^ tb5 ^fe*Sr M U 

[0 0 9 3] (^ffiJi^ll 3) *^eg(Z)»i6?i^«|13«: 
013 (a) (b) Sr#fiSLTSiPJ-r6o »JS?I0^3(^ 

8^:. 3g•&§^5^l^Ji5^R]-^i:ife±^;l?g^LTiy|9> l 
mwM^<D%u^m^^\^^x. ^wm^<^->s(om-^ 

tf^O. 5min) ^U. L E Df^-zT" 2 f?DmS<i:#Mai^ 

5o ^LT. Dills' <7)rtMib^ctt>*j£®(w*5tt5g2« 
^^"^5'->'8:KA^^7)SlStelc, ti/ciSR 

[0 0 9 4] Z<D%mmt\X\%. LED^y-:^2f)^b 

ikM^titcmt. -mm±mmioi:mT&\^xmi^^ 
[00 9 5] tz:bx\ mmmms(^^mmmixit. 



(14) #BB2 0 0 2-94 1 2 2 

26 

[0 0 9 6] -^rixiii^ftT. ^mmmmx-it. KSt^<^ 

^g;l^^ai»/^'^-:/8^0ltll^fe^^<1-^^*l-> ^>7=' 
Ti^6^T\ jK^t-V V:/y-f ir9(7)i^i:/^6ai^^i:gB 

yS}^^(Dmt\^RkimiSi:mj$.LX\^^6(DX\ le 
D 5^ y 7* 2 co^te Sr^^S <RM^^^C tf)^X% . 

[0 0 9 7] 1 4) :^%m(r>^mim 1 4 i: 

014 LTUiP^-t 5o *^isjgteo5tag^e 1 X 

fl. ^ffi?gffi3^03tSS3$filw*3l^T/LED^^y7'2 t 

LTW#.^*<7:)LED^:v:/^ffii^5(i:*(-s 

10' ^D4^^;lLEDf":y7•2<o#fe^^l;lJ:!^)®S^i^ 

t). ^±mmio' \^%^^wm.imz^x\^^^. 
^<DX\ w\-(om^^m\u'm-(Dn^^^\.x. ^<o 

[0 0 9 8] rcD^iSiSeiT*Hs LED^:y7"2^^e> 

(D^mmmix^t. LED'fyy2(Di{c^it^Misbi>:i 
ti^j:*). ^t- h'{^it-<xmL<m^^ 

30 [0 0 9 9] mmmm 1 5 ) ^^m(Dmmj^m 1 5 ^ 
5<D^Mmsi\^^^'x. ^mu4 a<D^mm^i^^< 

ffi.^t"'57^-/>'3D2 5^Jg^LTl^$o 1^. r-/<®2 
5 £A^*t^te?g^ 5 co^iKKfi 1 i: Kl^mx-fc^ <^-C% 

[0 10 0] St£3HJi:^;65^^)imm<?5r/l-^lg^^e>/^ 

40 DflSfi 2^?i^^1-5r.^i;iJ:oTs K^tftiJosir?^ 

•&gl51 lS:?g^LTVN^, 
[0 10 1] i|&3i:SBtt*4lC*3Jt5^tE3^E*fW 

XBS¥ftT*fc'9> ilEffiOJi0JKJliES;6'^S?^2, 7minOH 

50 um^hmis* <Dmm\^M'fx. ±«ij(;:i^<i5^ibp 
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I0 10 2J rcT\ mMy<^-y8\mm^U4\z.iif^ 

/<® 2 5 0±ffi J: 19 t StS 3 iillwffigr 6 X 0 \z^^(o 

[0 1 0 3] Jg^gP*t4(7)[U]0f 5' rtlc(lx->''^©2 6 

10* \ZX^'LEX)'f'y':f2'SCtI^sVy':^V^V'^^d 
4:{^^LTi^6o COitlh<9Bll 0' LED 

^^^Mz'^^%t^m^'tb^t\Z,XoX. 
[0 104] t:i^X\ hEVi^y:f2'f^'^hWLM^Mz 

%it. m±mmi o' ^(D^yti^u'j^izx^x-m^^n 
rtsriifrr So ±3^ LtzMmmm 1 4 o^fens^se i <om 
3 \zMLxmm:i5\^\zmt^yt7!)*'^±mm i o ' p^^rMig 

■t-5«§«tt. Ste3lC*|-UT^J^)*rp)l-3i^f3te;55^tJt<S 

00 r(^fefeStS3l;:*fLTSi::^f6]-cfiefe*;&5#^ 
[0 10 5] ^i^lc*tbT. *^JE?f^^£07^Jgi^e 1 f 

10* h^mry-r6^m(D^mx\ 7'-y<m2 5\zx^ 

TStS3li*fLTSi:/.^:^f^--i:SM^ii:T*3!9. rti 
l-J:oTit±Wi 0' \^i:m^i-h^mi:'P^&\^^^ 

1 0 1 0 6 1 Sfc. Dligf 5 * OJlESSr^iS?^^ 1 4 CO^ 
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[0 10 7] immrmi e) :^wM(ommrmiei: 

^mmmi 4o:)%mmmzi^^''X[^ms' (ommM 
i*«r2Si8ji^ trv^5o -r/i t>'^. mms* op^m 
m\zit. M^5' (Dj^mMf)^hmnw\^fr<\zi'fzf}*^^ 

x^m^^W^^ \z:k^ <t£^. ^4 5&<Df^^ximAi-b 

;?i>55gBPW-;Ji^ft-C. LED^iy7'2;&^bcO5tS:0TS<^ 

®4 c;65?g^^^tlTi^^5o S/Jix «fef^a5*t4l;i*5tt6S 
t5 3i:E*fliOffitC|t, -MOE«S/<>5'-V8d5^-&]SP 

iii:m^m-mm:t\zr^}&^tix^v. RMm4c\z 
mm^(oum^ hi^i^^ titzRMm i s f>m^ ^ tix 

iii-5^Xl^ih*&^gl 0' ;!)^SA^tiTi^6o i^. DQBIf 

5 ' (Dm^r^'ik&^^(Dm}$.\tmMMm 1 4 1 f^it-e$>5 
(^x% m-<Dmjs.mm\zit.m-on^^Hi^x. ^oia 

[0 10 8] ^(DytM^mixn. mwrs' coi^g;^^ 

wm'p^w^^nx\^^^fzib. ^^nmm^ttjiox^ 

?toTV^5^0T^ 2l^B(DRMm4 c(DJ^'^^^'^t^ 

[0 10 9] mmi^mi d ^wmmMmm 1^ 
a. mmm 3 xmm uz%imw 1 1 m^<omi^^^ 

LT*3!9. ^Jg?^ffi3XflStg3{CLED^5/7'2S:l 
lS^§SUTl/^5;&^ *^t6?i0^XltS*g3l::LED5^:y 
y24:2<i^gLs 2fli(DLED^5/:/2^ga«S/>^- 

y8^1^\^xm\\z^U\^x\^^^, i^. 3feag3gfii<7)S 

[Olio] tz.hx. -m^mmw 1 1 \.x\m% 
imm^xmm\.fz'immM,\(om^. gB^S/^°^->8 
\z.mm.'t^fz}^<ommut\.x^^ . mmm^^%<o^ 

0=3^>5^^?i^'CD^p°p^7t8lSElOtiI® (^7t®) ^il 

[0 1 1 1] :^m.wm(D%mmwix\^. *6 

JtSPt^4ici^it/c3<@t7)iBiS/<^-y8c7:)rt. -:&t^L 

E D ^ 5/ y 2 <D^\z.nMi^ \z^m ^ fifzmm<^^^^^ 
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mum 4 (Dmn^mmm 4 1 m^^^^ ->sti:% 

fflt5gaifL4 eS:IS:»tTl/^^)o ^tX. C<7Dg:ii7L4 
erti;i. ltmtt-3|sf;&.e)B&;K4^i::?g^$tvfc.i;<lf>'2 3 

ife«S«:tt@3&Sisi;i@;ef Sit. m«it'>'2 3tBa«&/>^5^ 
[0 112] ±ai(DJ:9lw*||Jfijgffir-H. iB^a/^•>5'- 
mm'f^tx^x. 9^m>h^&nrrhzt\z,^ox. 

3»^?.LED5"';/7^2{r*g^-r5w^/?|5T*|:5o tfc 
;65oT. =^>i^i?^.^<l:'<D?^«gl5o^n^S;K3fii 

[0 113] (mmi^mi s) :^^m(ommmmisi: 

mis^^mLxmmt^. :^mmmmxi'±. mmmm 

3Tl^^P^LAc3feMi^gl{;:4^v>T. a«3 05?-&$i5i i 
«:l^^^fc95:9'^S:^;^^*^5mm. l OmmOR 

ftJ^i^irLT. ±ffiB&ff*lc55-&Sill l«:^S5:Lrv^ 

iE:)3Mt\^x^^. mmuu4(Dmmm\^mf&i'tzim 
^^^-ys^m^^m^xmmm'^xmwu Mmm\z. 

1 0 11 4 1 1 8 it:^Mmmm(D^mmm 1 «rs&A* 
iym(Ds.mmm4 2 :*ltl4 1 p^\z.^mmsi(D 
^<^-y4 3\z^mmtb:it\zx<>x. %MMmi 

^ssg^*fls:4 0lwmaWJI.o|«««3l::ig-&Stu5o :i<75 

i$4 0(on^u^^4 4\z^i^^^n^(DX\ ^m^mi 

Sffi4 2tftSIJlCfflttfcJftf!6SBn"a4 4i:g^«$i^. jfe 
f^SlJq^D 4 4 t T L E D ^ :y 2 O^^^rifefi LT ^ 
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[0115] tj:^. *ll»ffi-eWStg 3 Iw L E 5/ 
^'7 7*2 ^r^»t'Ctav^:l t Jimp 

[0 116] (mmrmiQ) :^wM(Dmimm9i: 

■cfcoT. Jfe^§p$t4(7:)tfi®iil(;:S:^t7tiS}S/<^->^8 
l;:^fS-r5a5^iiafel^a5**4 S:g:iii"^^>'^-^->'^2 

8^Ktt^ :^/i^-t--/i^2 s\^{zmnMn^%»\^xi^ 

m-<omimmum-(r>n^^H\^x. ^<d 

[01171 019 it7^m^^m(Dytmms:i st^a* 

T\ m^3(0Tmt^muu4(DTmt^*^^m-\:^^j:b • 
x')^^(D'^mmm^-^'^^tix:io^. stss^gss^s 

S4 2±l::itg1-5^x ite,mgi5**4lwiSi1-fc^»i^8 
f ;65EijftStR4 2l;iK*t3tiE«/'^>5'->'4 3J;imsl«)l- 

ft^^$i^^^^T^ iE]^StS4 2 7!)-«bLE 0^:^7^2(1^ 

jiStg4 2(wStt}#ft'5J-fe;tt)x* JtMiSe 1 «rE«l£ 
ffi4 2<0/'?^-^^Str-?:(^**^i^-r6wi:;&ST-#. U 
;5^>bS^3(7)T®/&«i^StS4 2 ^Si 
1 (^m^lBiSStS 4 2 DTSJcttii-^ C t ^^^X 
Jkf^tt(7)&»/jrS®^3^?go*ji3SglS:*mT-# 

[0 118] ;*:^iS?i?^-e(iSffi3l;iLED^:y 
7^2*Hifctt^i^bTl^5/i>\ St£3lr^a^(^LED 

[0 119] (^ffi?i^si2o) :^^m(Dmmrm2o^ 
m2o ^pm {.xtAm-r^. mtm^ 3 <D^mms. 1 -e 

jlS^E 3 (t:)-® io;^^!;: L E D ^ 5/ 2 LT V ^ -5 
^,^y2^^gtT^/^5o i^s Ste3tDM®l::LED^ 

[0 12 0] ^(D^mmmixn. mm3<Dnm\^^2 
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6c CrT% Kii?L6(^7LSfl*?)lmmT*fc*). 

.[0121] --T\ Sffi3Rl>mSl3^4, 4flKS 
K6t^-^m 1 ^^r«<&^ii-fcJKffiT*^^ otitis 

- 8 L E D y 2 <7)±m\m}^ $ ti.fcm<i ^ ^^r«i 
[0122] ±m(D X p ^mmmm(D^mmm i 

E D 5/ :/ 2 (^^^ ^ SIS 3 j^® dgcit $ ii: 6 r i: 
T-#5. ^tg3(^M®i;i|^i:i35p"q;d5Ee$tfCl^ 

[0 12 3] (mmmm2 d &.t\z. :$:mmi^m^^ 

M3SBl608^ii;^«fe*ia2 1 (a) - (e) 

[0 12 41 mm^U4 t LTf!l;t««f07Ky -^-^ ^ 

>'y:t^^i'y^:^.]):^^uy (J[^T S P S ^ fE-f) . 
jKyT'^uyr h (^JlTPBTirfsr) ^^i:* 

<^l&&ttJ|sf;(>>e)3l|^^$iX3tMI D (Molded Interconnec 
t Device) ^ffli/^T*5 19 . tttH^?]^|ciMl h ^ ^^^^ r 

(132 1 (a) #fiB) , ^LT. *6i^a5#4(7)^B^» 
t-x Xig^ifs DC^/N"y^y RF;^ 40 

^^y^')>'^m^m\^^xmwtmk,ao, 3}xTn(Dmn 

LTfl. ^2^V>{^^3fSig&YAGU-if. YAGU- 
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8Sa5Sry:7 h3:y^^/>//jrifmi1-'5 (02 1 (b) 

[0 12 5] T/w^^^e'A. fli^ime^tt 

dftSIDf+ttS (0 2 1 (c) 0 Z<D^. Jfe^ffi*^ 

4(Dg:S?L6l;i*ti*1-6Sffi3<DW4i^i^ii6§J^-&«ill 1 

3ari^tt®:W4 4:Ii^'&:b'fr6«;b'9l-. -S^-^Siil 1 
SrSiii?L6{cjEAi-5r.i:l;:±oT; StS 3 StJ^te^SlJ 
4 ^r^^-r 5 J: 5 (31 LT t Si \ 

[0 12 6] ^(D'^. mm^^4\Lmnz,nmii6f)^h 

Smt* '5Stg3<^giiffilC, WfeLE 0^:^7^2 5:^1)614 

5 /xmC0^(D4^Vx^ y^V'^'^9%:m\f^xr7^^:^y 
"f^y^^ffo (02 1 (d) #fi^) o 

[0 12 7]&^l;i. LEDf^y7'2CDWfe«5ttlJ:!9 

ic5>ifc^'frfc#r±«^gi 0* ^mm5* \c^xi.x. l 

ED^5/y2-^xK^^r^>'i5^!7^ir9S:#tJb-r6 (0 2 
1 (e) #fi8) o 

[0 12 8] 'i}t^(Dytmmmx\tmmnw::mmMx^ 

mUXLED^^yy2(Dm^Uit^nmi^X\^^bfzJ^. 
mx^mr^^<. U;6>tLEDf^ty7'2 0*^a5{4l-^ 
HfJffi;5Sx-#5?fc^*LTBfflSj55a<*6f;i«). LED^ 
>y 2 (D/if ^^-r ^ ^^^f^;^^^ 19 < I ^ <ir V > 5 Fp^;^^ 

**ffi?gffi-eil. ±ili(0j;^(cSt£3<!:jte^ai« 
4i:Srl$-&L. iteJS?fB«'4<Og:a7L6*^e>StB-r5£« 
3(^95^4(::iLED^';/7'2«r^^UTi/>6(7:)T\ Ijuh^ 

h^. ^m^U4f)*^uiD\zx^m^^tix\f^^ 

;h.5c75r\ DUBItS' rtlc:3i5«b/S:^tii:Wgl 0' ^^6^' 

■the 

[0129] mmi^m 2 2 ) ijJiTic. *^iE?i^ffi<^3t 
mmm(7)mm:fj&iM2 2 (a) - (d) i^m^x^ 

3(D%mm&tm^xhi><ox\ m-omf^z^matm 
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10 13 0) i&muu4tLxmtifmB^^v^-. /-k 

PS. PBrfj:t*cr>mmUm'hmj&^tifcMlDi:^ 

t^-o^-h^Mi^ix^mm^m^t^ (022 

(a) #1) „ 

[0 13 1] ^co^. mm^^4(Dmm^m^. 

Mm^i-bo.t^s :i(DmmM'r^\^-'ft i.x\t. m 
^ ^y-x^iii-hzticxox. [EiKgc 

h:^-/lFy^fj:t*X».^ir^ (112 2 (b) #fiS) o 

[0 13 2] ^(om. i^m^U4\:LmnfcKmKef)^b 

5 Mm(75^07K>x^ >^y4't9i:M\f'^X}P^^^> 
f^y^^nb (02 2 (c) 0 
I0 13 3]SStC. LED^ix7^2(7)*fe^^tCj: t) 

iw5^s^$^/c$t±«figi 0' ^mm^' \z^x\^x. L 

EDf^^/y2^/i^V7^^>':/!7^-^9Sr^t±-re (1^2 
2 (d) ^ 

[0 13 41 t:Lhx\ vt^(Dmmm.x\^mmumz. 

mmx,i:m\.Xl.'EX)^y':f2<Dm^miLi:r^l&^X 
^^)^ LED^5/7'2 07i<>"r>f y^{^;^5J^>t3^r<^/^i 

^^bmmmh^t-. *^ffi?gffiT-fi. ±3iec7:)j:p(:is« 
3<l:^6g[gl5^^4^^r^>'1^- h^?gL. «fe^?fp$j*4c^:g: 

aTL 6 ;?>^?>Sffl-r SS« 3 (^SRttlw LED^iy7*2*^ 

igLTt/^5(7^T\ LEDf^s/7'2;J5||3gstb.5St£3<75- 
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[01351 immmm 2 3 ) &.r\z.. :^mmj&m<o^ 

10 u^w(om'^-)5m^m2 2 (a) (d) ^#Biur^ 

3(D%w&wmm^xhb(ox\ iRi-ott^g^dji 

10 13 6] ^t'fWh'tm 1 mm<D V - K:7 \y-J^ 2 0 
20 5 (0 2 3 (a) #fiBJ , i^, ])-h'r7U-J^20 a, 

2 0h(DmtLxit. m:L^tm. 42TP-r<e^*»m 
11. m&m\^oj&titiun^F^\^^x\^^^o 

[0 13 7]^LX. LEDi^y:/2t)>^4^-y\'^tl 
V ^ V KSP 8 b it) o t (Di-t^ 19 

(IH2 3 (b) . 

3^ 10 13 81 mz.. MlD(DiintLXm^B^-V'^''s 

mi^x^mm^m-tb (023 (c). #Rg) o w^T^et. 

MID;6^e)?ieJte^W4lC?|^fi£Sixfc[lQm5' <OJ[£S 
1:1. S:E3<D?;^-^S151 1 irlBi^aJS' <D9^^y<yh*^ 
8 b ir^^Slffl-r^p 

[0 13 9] ^<D'^. S®30?§-&a51 ll;:WfeLED 
^:fflV^Tl7>^'-^xKyT'^>'>/4:^T9 (E123 (d) # 

fiS) o 

[0 14 01 LED^:yy2CO»fel85tl:iJ:t) 

(C5>»fe^-frfc^t±W&l 0' ^[MimS* iCiiAb-C. L 
ED5"5/y2-^7K:^T^>':/y-<ir9 4ritihi-S (02 

3 (e) pm) o 

[0 14 1] tz^x. '^^(D^mmmxmm^m^ 
5(? \f^i>tzi^. wj:9mf)m<. Lf)^hLED^yy2<om 
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\^^o?Sm^^hbf)K ^^mmWiXit. ±5tcoJ:5lcSK 

litems' ^\zmm-r^m^3(DmiL\:iLED^yy 
^xh^. K^. mmuu4f)^^MiD\cx^mf^^hx 

htih<DX\ 110^5' rtl::?£«Lfc^tJLi:^Igl 0' t^h 
[0142] (Hlfijg^ 2 4 ) £JlTI;ix 

mmw(Dmmii^i:m2 A (a) - (f) <^#B§tTift 
(r^%mmtt^^xh^><ox\ n-(r>m^W:m\^nm- 
10 14.3] mmpsAb\.xmx.\miB^-')^-. 

PS. PBT/j^if(0*fegt«'m^e)?g^*tU)tMI DSrffl 

V^Tl/^^o ^fc> -<-^tg3' <Ol^P(t\.X^. T/V 

-f^ (024 (a) 0 — 

[0 1 4 4] ^t^^. mmMPsA<o^m±m^. Mmm so 
^&^m^xmmi!i^m^i^o, sumommm^if^^'t 

^2^V>fi^3il5i3KYAGU-i^\ YAGU-f' 

^y-XM^i'^:it\^XoX. [ElSggl^ (IBi^ 

ut<Dm^mm<Di^<^tTmsi:^^T^-h(Dxh^c 

yy h:^yf-yi!ffj:ifxm^i-^ (0 2 4 (b) # 



36 



m^j^^mf)-h^^ (^ttxuRtt) i7:)^e«*i4S: 
i:ti-6^<yf>( y^^-:^ h^m^^^x^^ t-yVLfc 

% (El 2 4 (c) ^m) . -<-:^t£3' S:t>*jffe^ai«'4 
l^'=ei^m?^«^^^fc)gffl7Ll 3Rt5Sm6rtlc-<- 

4^EA'r5 (12 2 4 (d) #8BJ o :i<D^. ^.^^W 
■ 1 4 ^l-<-';^tS 3 ' lilSSitfc^iiTL 1 3 F^l^iIEA^tbT 
\^^^(DX\ fjftg«ft:i 4 t-<-:^tg3' tt^^ML. ^ 

[0 14.6] -lErO^, LED^5/7'2JiB<^miitiaJ!l 

7'^y^'P-(^9i:l!\'l^Xmi^L (EI24 (e) # 

^^yy'^y^'P'^^Bm^'ri (024 (f) # 



10 14 7) *^J6?f^^T-H±iliOlS5t:*rjfeSrffll^-C^ 

jI^^gl^M3ttTiB'9> ^.fi^ftl 4{;iLED^>7 7^ 
2%-?'2s:)^^UTl^5t7^X\ LED^:y:7'2(^^^^V 
K$i^'5f^.e#^^l 4(7:)a5^i4r¥S(;iU. E.o^®gSr 
&<-e#6(^T\ LED^y7'2^^Sf;i^3$-reri: 
jii^Tt^o ^fc. LED^:y7'2;6^^^^tu5?J^-&gi51 

1 g&e«* 1 4 s:-<-;^s 3 ' 1 3 

i:mmMj:\z.xr)j&^'r^m^\^^^x. Mx^m^:^ 
mx^^o 

[0 14 8] i^. ±i!iLfc«-^JSJ^^I;i*5l/>T#gl5(^^ 
[0 14 9] 

m^u^MmLxwbMcKt. rtoTLT&^e^sm-r^) 

m±ir^m%i^i^t^^±tmt^m:tXf&^ r ^ 
#tSi:U LEDf^5/7^fi«feiitSl5«l;i^Jtfc?L7!)>?>@tti 
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5Ci*5-e|:5ti,>55j,^;6Si,5, L,*»tLED^S/7' 

LED5"5'7*llR]*DLT. LED^ yy'<D^tiitl^m± 

[0 15 0] g|*^2<D^B^ii, 81*^1 ro^egi::*3v> 

ED^S'7°i:*&l;a5i:«rm^«)l:i»«§|-r5S«SB$tt L- 
10 15 11 S»*« 3 <D%^it. 1 

X. LED'fy:fizmmmi:it\.xm^mzmm^in 

(r>muni5:-^x-^m^nt:.::ti:W^tv. m±un<r> 
[015 2] m-^m4:Cowna. co%?^ic*3v^ 

SBSrESU. !lffl?35(iEg$ixfclHilSSi5<73a5{4t:iLED 

'^'yf(DWM%:m^mc^mvxis<o. mm^um\z^ 

KJt. r(0|§^S5l;iLED^s/7*«r*fl^)$*a.oifeiig-& 

^^xmnLtz-ztmrntL. mmi-^^n^mi-f^ 

m<-ri>:itii^x-^i)f)^h. ^mu(r)Uaxi:^M>\z.n 

?i. Ji-o, ^mu<om^-^m^m<-ti>^t\:LX-z>x^ 

[0 15 31 8ff3}*«5(O^B^(t, ^*354(0%?fllwJo^^ 

m<x'%^i)^ibs ^mmmm«^^8^i^<x-^. ttz 



(20) #gg2 0 0 2-9 4 1 2 2 
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[0 15 4] ll*S6<73^B^tt. li*3S4<D%S^^C^3^^ 

7'*s|liSSii55?-&«a5fc, LEDf^s/7*lcm5tWlc^i!S 
SiltU LEDf-S'7'*>6»W$tb53t*5gai^|=|5lCJijfe 

[0 15 5] »*S7(D^PJtt. m-^r^4(DWM\Z}6\,^ 

X. m-^wt. &m\z)ii-fi>f&m^titRMm(omfi^h 

20 nhaiLMx^rf^xmm^^^i-i>::.t\zx'o. mw. 

Ri><D^m±x-ti>t\>^o^^7!)^hi>o 
(0 15 61 n^m<o^^tt. m^m4<ommzi3\>^ 

30 •^n^mi$.Lx<^^z(Dx\ m^mmmi:\zx<omi^ 

[0 15 7] SI*3S9CD^BJ(i. »*^4<DMB^(r*5^^ 
*). LEDf^s'7'Srll^T-t?i:<'i5)i«*J$)5A\ 

til Lit^mmtiK t ^-^^ tomzmftzmrsizm^ i> 

40 (Dx\ m^m''^-&u<o±m-tx'm^^±fi'--ox < ^ z t 

m^^titz'o. i.E'D'}-yzf^m^X'^ti<tiii,<oicV3 

[0 15 8] if*9l OO^B^Il. I»*3gi71,l|90% 
50 [0 1 5 9] »*«1 l<^%SJ(i^ »*«175^ 
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mmmt (5 ^mmuuoiKDM t) mi-fit z t ^ 

ffiL, (i;z^ajLfcig*iS?)l;iioTLED^S/7'(0)ti65Jg 

lo 1 6 0] 2<;5^?gn, «*«1<?3^B^I::*3 

ED5^S/7'0-:^<7)mii5rS«lcg5ij^1-5i:i:tl-. L 

T> LEDf^s/^dl&mi-^rirA^T-^SA^fj, 

[0 16 1] 11:^311 3ro^?gtt, it*3Bl 2 0^s^(r 

(r'iSc rr-C\ LED5'->7*lHift:rri:lliE»)mE*5 
i>t. lel!)l;Ei!l5*^J^S^^LEDf^^/7°l;:#;'c^^l;)Sl^s 
iS:OLED^-7P^lC)5ic^i,5mjJfc^J^^I^-r2)fc»il. 

mz.m^tMtmLcom.im\-fxii^. ^-is^iw-ttt 
^•;'7•^iI?lJlcgEil•ri^(^^ m^oL ED'^yf\z.m.i\, 
fitzmL(OLEDi-yf\z.-^v.xwMmm<omK^i 
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1 0 1 6 2 1 m^m 1 4 <Dwm. i <o^wic*3 

%:nnh:ibf£<. LED^-77*(0%^^filfSw:^(6)li 

[0 16 3] il*JSl 5ro^?«tt. «*«1<0^?^I^*5 

V^T. lL(Dmm\^LEDi''yy'(Dmtlt%:RMLXmW.<r> 

t::j;oTLEDf^s/ T'-o jfeifeSIt Lxmm<r>l3^^^tt 

[0164] it*« 1 6 W*« 1 5 W^B^I- 

isv ^r. ±SBK««fi5%Sai!a«a5f «ffi Ufc r i: Sri*!! 

to 1 6 51 fil*«l 7ro5IBJtt, 5(0»?giC 

tti:i>U^lz.m^Ui:m&VX\'^^(r>X\ sm^skf^o 

Umzi^^^titzRMU\'X'oX. L-EV^-y:ff)^b<o 

[0166] H*^ 18<0^m t±. 1 <^^P-^ t-*3 ' 

V^T< $t±ttWl. LED^5'7*d^bitticSt$tl,fc3t©'>. 

fc^t. LED9's'7'd>ibro^t«:jiifei-^wti;iJ;o 
[0167] »*3S 1 9 ro«MI4, 1 8 <K>?6m^ 

Xm^<0:)j!^\Zm%-ti> r t *5-e# 5 1 1/-" 5 ^;i:*5fo 

[0168] m^m 2 0 ci^p^n. 1 <omm\zis 

*3. iaij^Ssro-SBSra«flJl;ifRiA»oTJif*$-fr5Ji^«Si: 



-21- 



(22) 
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5 i i II J: o xmtUimmm\^mwtb «i t a^^t h 

[0 1 6 9J »*S2 10^?^(±, »*«2 OroM5«lC 

2>. 20 
to 1 7 01 »^«2 2<r>^m\t. gS*«2 0X112 1 

ro^?qlw^3^^T> im.ni(i(r>-u^mmm\zm-^'oxm 
m-\:Lt£ox\.^b<n>x. tm%P[i:mMr^i^<om&\zm. 

h-ET)'i-y^<0^mi)^^Wi^^\.X^M.i?.mmm^ 30 

[0 17 1] S*52 3(7^^S^(1. l»*3Sl0^fl^lCfc 
1^ . iteS^as*^ t L E D 9" y 7* t t ^±|RW t * s 

(0 17 21 m^m2 4(DWMi-±s m^nu(D-mizi& 

iirTLEDf^yy^riaSL^ lE^SB t L E D y 7*<Dm 



iRpBB 2 0 0 2 - 9 4 1 2 2 
ta-r 5 Stg<^gB&l:i»[6] $ -fraoflU'rtg^ $ *r L E D 5^ 

um:imwmxi:m lxled^-^ ■:^<Dm^ML^i&^ 

y -fn^^^mmm # 1**5^4 UTLEDf^S'T'^rll 
tg{;i»&jS^S*Tlr^50-e> LEDf's/T'rolgSi^StR 

[0 17 31 lt*«2 5<0^?qH. S^ts StSd^j-lS] 
O^jiS-g-^-frXLED^^S'T'^riaSU laMSPtLED 

fllS-g'S*TLEDf"5'7'<JrEEtTV^Sro-C% t^JSO 
ifeMSeo J; 5 l;i*feligl5«l::ffl«iJiniSri£ UT L E D 

!«-C#. J.oLED5^->7'<0^i£SBfi:(r^N'J#-f/!i55l^ 
tTLEDf^S'7'^*^Ulr< <;'^6CD&ISS±T-#, $ 
e>(CLED5"->'7'&affilwiSyg^LTI/^50T% LED 

[0 17 41 11*312 6 <^^B^(1. £tgi:iBliei5ilr«fiS; 

^-BrTLEDg^-yT'^riaeLfcm. E^tSC t L E D ^ -y 
±$t^^?EttLT. LEDf'j/T'Rt/LED^yT'tiE 
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n:mumz.m\i-f-b^^± lt l e d y t'^trs 

T24l±lt5)rt*5-C#« *fcLEDf^->'7'i:i2iiei5t«r 

[0 17 5] Sj*^2 7©?6?Sli. Sffitiffe^WfcS: 70 

SB^JrffAtT, LEDf-s/7'5r*6iit^fl5*t<^?Ll^fwiaSt 
fc^. Si»95i:LEDf^:y7'ro«lii:^&«iR«r^LT 

LT. LEDf^s/yao^^JS^O^frSr^Jh-r^Ci:^ 

itfit^hnm-rhmi<r>nm^ l e d^s':?'**^ tx 

■iSrHLTLED^S'T'W^gasfi^Ji^^-rS^^l^llt-^ 20 

APlSfflfeffiit-e#. l.oLEDf^S'T'i^lliSaJte 
iJl^JBiJt 1**5^4 LT L E D ^ y T'^rH^ Ul;:< < 5 
Ci$rKJhT-#. $ibl-LED9"s^:/Sri:itStSI-^^t 
ri/^SOTN LED5^S'7'om^SJg^^:frL-Cj!Jtm-r 
*fc$!f±«-SsK::j;oTLED5^i'7*RtJ' 

101] 1 <n%mmWi:7P ( a ) ttirffi 

El, (b) n.w-mmx'hi>, 

102] lliS?i5ffi2 03fejSSeSrj5^-rKfrBiaT-fo5, 
[13 3] (a) (b) ttHlEJ^ffiSO^ilR^ilSrSt-riSr 

[04] (a) (b) (i|IJSJgffi4(^3tai^S^^1-m 
S0T-fo5, 40 
[0 5] ^teJg^5ro^fe2igfi^^f»rB0Tfo^>, 
[06] ^iSJ]^l6<Oit2Ei^e$rS^1-^ffi0-efc5„ 
[0 7 ] XiSJg^ 7 (DJtiI^e^r^i-|grE0-C-fo2), 
[08] ^ISJi^Jg 8 O)tJSKeSr*-t-8frffi0T*fo5, 
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[1119] »JE?i^^9cD5tiiiSglr*:-rKlT®lllt?fo5. 
[010] \ OO^fe®^B?r^1-Wrffi0T-fo 

[011] niEji^sgi 1 wjtas^«sr5%-rwT®0-cfo 

[012] HJSJgli 1 2 rojfeaSSfiSr^ L, ( a ) ttKr 
B0, (b) tt¥E0-efo5. 

[013] ^iSJl^ffi 1 3 <D%Wmti:7f^ ( a ) ttBfr 
E0. (b) H^FEHT-foS. 

[014] mimmi 4(ot/m.mw:i:yr:-rmmmx'h 
5, 

[015] ^»ffii 5(D^ims.i:if:-rmmmx'h 
[016] njfifi^ii 1 6 (D9tmmmi:^irmmmvh 
[017] »j(aji^tsi 7 <D%imm7r^-rmmmx-h 

[018] SlffiJI^ISl 8<O3tjR^aSr*f»TS0-Cfc 

[019] ^jEJi^ffii 9O3tai^s^:^-rmB0-c-fo 

So 

[020] »JSJi^<S 2 0 (O3feMge4:S^-r^®0-efo 

[02 1] (a) ~ (e) a^mmm2i<Dytm.mm(n 
^mmxmi:niirmfsmx'h 5, 

[02 2] (a) ~ (d) (l*JEJgffi2 2ro3fejliSew 

[02 3] {a) ~ (e) i-±mmmm2 3(D%mmm<o 

[02 4] (a) ~ (f) (t*lig?effi2 4 03ti!iiSe« 
«-Kitxm^^-r»rB0T-fo5. 
[02 5] e£5!5(75Jfeil»e<O»rffi0T?feS, 
102 6] ^^*^OglJ(D3tj||^1t^D69rffila■e^)5. 

2 LEDf's'T' 

3 mm 

4 *6l!SP« 

4 a ^mu 
6 jraTL 

8 iasft^-'^-v 

1 0 mitmm 
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(29) 



!^BB 2002-94122 



[ffitBBl ¥^1 3^9^ 1 7 B (2 0 0 1. 9. 1 
7) 

i^m.miE 1 ] 

miEMMi^B^] 0 00 2 

miEm] SSI 

[0 0 0 2] 

(5 X Si&®<D5iiit^^.-i' t- h'^mm 3 0 ±ic7 u-r 

mjEMm^^] 00 11 
imm] 

[0011] -trXN ikl^#ttl:MlJ:afe#-rsfcJ?)t:i. 
H 2 5 tC^j-J: 5lrLED^s/7"2S:Ste34 iriSgf 

±ff7/P$;:ir>j,<oaEtg*^ Stss 4ir:/u;^iD 
X^lS-rrtlCj:oTll!l@f3 4 a^Ji^^L. Stg3 4<0 
«®ICJ6gtflc»)gS3 5?r3g^t)tm^ IHgf 3 4 a OJSB 
l-Jl^ffe$ixfcil6#ft:aEfli3 5±;::LED^s'7°2$r^^i' 
jK^KLTi^^S, ^:LT« StS3 4<D«ffifc«6i^f*:KS 
3 5«r:n-LTJgfie$tV/cia«S^<^'->-3 6 ,!: LED^y 
:/2«tBromffit(Dm«:*V7'-< i/'^^!7'('-^ 9 Sr^UT 
m^6*)lc«il^L. DDif 3 4 a rtl;iS3ttt«:#-r-5»JJ:« 
M3 7?r^)KLTJi^fi£$ix5, 
l¥«il|jE3l 

imiEM^^S^] 0012 

[0 012] r<D3fejiggT-(4> LEDf^s'y2<0%i» 
(4> LED9^s/7'2*»6^''l'*":^r-fy</-^-;^ h 7-* 
3 5 ^Stg 3 4 OS^T'^fi $tl. 3 4 
lcetoofc«lttatg3 4^ftl:.i£frLTV^<;t«). 5a3l 

^ >ir^-:^ \- 7 tmiSit^ma 3 5 t iii^-ri>, ^1* 



1 3 5 i ^<r)^wm.m-^^ < . t itmt^»fism a 5 

i,z^^i>Bm'±^ <fJ:^X\>^i>, iffib-C. EI2 5 irg= 

•r«ito)t2igeT-ii. LED ^m\'^t:i^mmw. 

\Zlt-<X. LEDf" 2 *^?3CDSflKi'tt(4ia<'ioTI/^ 
[^«iE4] 

■m^EM^^B^] 0 0 14 

[0 0 141 tfc, la 2 5 ci^i-jfcM^Bx-tt. mm» 

$tlTt^€.;i^e), LEDf^S'7'2|:#fitfif8i3 7T-it± 

ufctUT't), jjO'T'-f v^^r7i'-^9K)— iaj*5tt±<»si 

3 7*^t)^fiiJl;ifgl±i-r5r irl-^i?), ^WWW^I-*H- 

x^^>7'-^yi^v^'V9<DmSi>^M[^<iS.Tirit\'^o 
±mm3 7 7i>e)fiWLTt^5#v-r-f >'^''!7l'i'9WgP 

m\'^xm!im±\.ittLxi>. 2m\zi^i-fxmwsm±i 

fe^ ^«-ffi^|;:^^1-5>LEDf^s'7*2W^1IM::J;-e)Tf£; 
;^-JSii;*cU #®gR^J-T-5J<>'T'f :/^'7'1'^9*^ir^|■t■ 
■5J5^'bfe■5. 1#t;:»fe^y£;roLEDf's'7'2S:ffll/>re 
fe^3feS:#5fcJ6t;i. it±«flg3 7l;:^?tft/.tt*o©ft: 

[^i^«jE5] 
[MlE»^«li«l 

[HjESt^Si*] 0 0 9 9 

[^StttJE6l 

miEMm^s^] 0 100 

[^iit«]E 7 ] 

[«jE5^r*§Si&i ?giws 

[MjE*i-^^S«] 0 10 1 
[ffijE*f^^S^l 0 10 2 
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mm^mu^] 0103 
i^mmiE 1 0 ] 
imiEM^mu^] 0 104 

I^«iE 1 1 ] 
[^lESt^^liS] 0 10 5 

i^mmiBi 2] 

HiiEjy^S!^^] mm* 
miEMmB^] 0 106 

ImmMSlEl 3] 
[«jE*f^«ei&] 0 10 7 

I«jEi*i^] 

[0107] mmmmi 5) *%p^<d^; 



1 5«r 



J: 5 /j:t-/>-®4 b ■r-/^S4 b ro5fe«Sl5 

E-4 c!JSjgfi£$nTl^5, tfc. itei^gi5*f4tC*3»tSS 
1 lSra5lll-iEii±(c?i^fig$irT*J0. Sltffi4 c Iw 

-ttr. DilBifS' F*9»rttr-^<ffi4 bro^feiSgPI- 
jSI-^STlt^lMflll 0' ;45aA^nTV>5o Da^f 

I^^MIE 1 4 ] 

miEnMi.mm^\ mm* 

IffiES^^JliiS] 0 109 

1 0 1 0 9 1 (iijfe?gffii 6) ^^m^n mrnmrnx 
ttv 3 T-si?q ufc^iiss 1 1 m^<r>m^4:-^ 

tXfcU, ^JEJ1^^3X'(iat53ICLED5^S'y2S:l 



7*2%2ii*gU 2<i(DLEDf--;'>^2«rgBi!S^^^- 

{^wm-B 1 5 ] 
[MjE^&$s«] mm* 

[M]E^I^3SBi&] 0 113 

[0113] mmm \ 7 ) 
3T•si|gufc3t^!i^ell-^5^^■c. stgsogg^SRi 1 

SJi^^tirL-C, iffiB&tf'Atr^-^asil^rS^^L.TV^ 
5, i|fe^SBW4<75¥BJi^*t%-522/!iS*t)l OmmO 

jE*ji? t ux*5 0 . iffeii;ei5^4 ww®<i)(;i}i^^ufcia«i 

[3 iitf i 5 IwMf* SttfcSEli^r^ail^ii^ffii^ 8 d i: L 
Tt^^>, S«3StJ«ia»/^^'-i^8eJl^ro«|*»i« 
iSJKffiS irl^tlX-feSro-^, lRl-<Dfl}fSSSIIwttlS]-0 

[^iK«E 1 6 ] 

[«3EM^ss^i 

l«jE*f^^i«] 0 114 

[ffiiE;^^] ^3E 
[tertS] 

[0114] H 1 7 (l;$:^m?^^g3^agi^B 1 ^StA* 
{*:4 0lcmt)#»tfc<^««:5^UTI»^6, S§**ft:4 0 
(1. iES;!)*-l^6mm(7)^7L4 l/!>5|BPUfc;^fy X3l*raf 
•>alt(0|ai»£^g4 2 ^m^L. ?l7L4 1 F^Clitii^g 1 W 
WSl 3 *:#A LT. i^iSmt 4 <OKffifflSlcii# $ tufc^ 

a5gSiBl^«^^8 d ^wiMW&A2o±M\z.mi$.^Mzmu 

/•?^->-4 3lCi)i-fflftlti-5Cil-J;oT, JfcMSSl 
ds§|^;$:#:4 Olc:l;^6<jl.o«tt6<jlCife'&$tuS. 
3^7L4 i*»t)T:tri;i9sai-5Sffi3<DT®*5sg|t* 

(*:4 0©5ftSieRp°p4 4(wm^-&$n'50T% ^M^Sl 

£*g4 2 tHBy(^fflEUfcScf^«Bp°D4 4 tStt^*. 
fS^aa 4 4 4:^ UT L E D'?' s/ 2 (^^fRi4r»fS4 Ur V 

[¥i^«jE 1 7 1 
[MiE*r^S@*] 0 116 
[?t]EF*^^] 

[0116] ) ^wnnm^MiA.^ 

3W3ti[»fill-*3V^T. a;E3w5S^lS51 iSrl^v^fc 



-30- 



(31) 
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tLXH'Os Stg3tJOffijcf:ii7L6^r1='6t-t5iE^ 
imSmm. m^i'^mo. 5minW[!Dgi5 2 7 l^^ttTI/^ 

i^iimiE 1 8 ] 
[«iE»^«aiSi mm* 

miEMikiSS^] 0 117 

10 117] a 1 8 it:^mmrM<o^mmm i ^ssa* 
x\ ^w.3(DTmtmm^ift4<oTmti)'^mm-\zf£h 

ffi 4 2 ±{r«S-t 5 i . mmm 4 i::SS;Jtfcgjj^«g^ 8 

f /!iSiai®StS4 2l::^ltfciai»/<i?->4 Sdm^fl*)!- 
fti!^^=tv2.(DT\ iE?iSS4 2/ii^e,LED9"s/7'2lC^ 

4 2 t) miKhit D . jtimasii i i:wmm 

*»t>Stg3<DTS/65E«ISt54 2i:lg«-t?)'73T\ *® 
1 ©ftfSSSriffilftSS 4 2 ?rii CTSfetti-r •£ r t *s-e 
«fltt<0A»/jrSi5IISJe©3l£JS^fil%|ia-e# 

HlljE»*SiiS] 0 119 

10 119] (utE^g^i 9) :^^m(Dmmmmi 9^ 

I2!j_9 ^#B8 uTiftpj-rSo Hffi?!^^ 3 o)fejg^g 1 -r- 

3 (D-iS W^l;: L E D f 7* 2 LT 1/ ^ S 

i>K **»ffiO^)SiSfilT(i«|g3(73iWBtwLED 

r 2 4r t T I ^ S 3 t I^lt T- fo 5 

M«tjE2 0] 
lME*r*9iiS] 0 12 3 



I^lJErt^] 

[0 12 3] (^ISIMO.) £iT(:.s *^li?gffi<03t 
iigSlcOKji:^ffiSrM2_0 (a) ~ (e) lr#ffitT 

tm'^x'hi><r)x\ m-(omi$.mmiat^-<on^ 

I^S?!liiE2 1] 

miEn^sm^] mm* 

[ttjEM*«Bi&] 0 124 

[^iiErt^] 

10 12 4] ite^gi5«-4 1 Lxm±i-£m&r^])-^-. ^ 

yi/ir9^'J-y^^^'):^'f-^y (JJiLT S P S i: lEl") ^ 
TKy:/^^^?^^^^^- h («TPBTi:fE-r) ''^t' 
©i^it^tiisf/i^bJl^J^^tufcMI D (Molded Intercorinec 
t Device) ^myxHs'o. Mmfifc?l^«i'MSh7>'X7r 

( 112 0 (a) #fig) , ^rUT. iimm^4<Dmm±w 

DC:^/^-;/!?^ ^-^fev ^V^tt. RF;^ 

m^Mlj^i-Zc ».\z. ffi»Ktr?^^UfcSffi3<DSSlr 

LT(±. m2 8!c;i/Mim3igI^KYAGU'-f-\ YAGW 

i: t)^iilSS^a5lc*3lt5(HlSSIS5i:cD«#gl5^^lc^pi^ei5<D 

5iHlKSI5 1 (0«#ffi«O*o #T«fiS%K^*-r5 1 ® T- 

foS. -torn. lHllEglfI5(Ci^^tr, 

<0^S)RSrJ^fiS;Lfciaitl^<i?-V8«rS^fiS;Ufc^. ifia 
KiB^y^ h:xyg^Vj/?^^t'T'l**-rs (112 0 (b) 

[^StffiE2 2] 

[«iE*f^^@*l 0 12 5 
[li|jE*fe] 

(0 12 5} m:i. TJi'H-i^j^. m^£ifmBmi& 

7i7 ]}jumf!Sfiif(Oi^mMim\'^X. *6ig:W4<OTE 
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